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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain uniform alignment 
by applying a layer of polymerizable mesogen material, 
liquid crystal polymer or liquid crystal oligomer on the 
rubbed surface of a substrate, exposing the substrate to 
heat or active radiation to polymerize and/or crosslink 
and then peeling the polymer. 

SOLUTION: One of two rollers 11,12 carries out rubbing 
treatment for a substrate 10 and the substrate 10 is 
rubbed by continuously travelling between two rollers 1 1, 
12 in the direction 13, 13*. In this case, the two rollers 
11,12 are disposed on opposite faces of the substrate 
10, and the two rollers 1 1, 12 are rotated against the 
moving direction 13, 13* of the substrate 10. Then a 
layer of polymerizable mesogen material, liquid crystal 
polymer or liquid crystal oligomer is applied on the 
rubbed surface of the substrate 1 0, and the layer is 
exposed arbitraly to heat or active radiation to 
polymerize and/or crosslink. This process is repeated 
one more time, and then the polymer is peeled from the 
substrate 10. 
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©'M<i:tiOiDlS (1 0) HctttZvWVVm 
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6-1 10059-A, JP07-191322-A*5 
<fct>* J P 0 8 - 1 6 0 4 2 9 - AfcfEtg£ttTVS 0 L 

So ctttt, «S±k:^«nsjKfi««©E[qlOiHiSt 

*s «t t;^-tt ic w« t ffl -r s o 

[0 0 0 9] JfttSfc, JJBfl»ailS© : PJfffWcBIS 
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-<Hp-7-1 6fcffl#-5jSfcSS*W Fp-7- 1 

7 %sms^^*^ms©s 2 4 t^ft-rso 
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ssstfc^r, vvyfnmeit, D- 7 -i6 6± 

Cf 1 7fcj;-5T^J6P)nS¥BfeWLTSET'feStt2 
7 ©JBH*£0J 2 9 <fc •? ^^nr l^ST? ftfc Ipjfro T 
B#If|5|»3$fc^BfItlHl , 3T% S«2 5^@|S^-tirSC 

JS(>{i, p-7— l l ; l 2©hHeWi 4 ; l 5tc*tL 

r¥ffT*ss«i2 8(ommx\ co^mz 5*mtt# 
[0023] 04 a, *5%®(Dmm<D!ffmmmcm^m 

fc% ; ?V!yyt&tc1ib<D&W*7F;LX^%o C©gH 
tt> 7tfy^n-7-l 1 fc«ttf»«p-7- 1 2, 1 
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mzz#5*7-*m*-tcmm^m 2 6 ^ate?) , 

SS^O&iWfil 3 ; 1 3*T«{tU $fc 

3, ZolteWSfifal 3 ; 1 3'*»5®Sfil OOflfcfrlfi] 10 
[0 0 2 4] MEffcfi, (K*Sfl:fe^T, 0flAfc£W« 

#ie»i 6n-tva 0 ftawiMKicaBioT, sea, 
©± je ®r # ens ns *\ * few: * c l 

3) o iSE^jaffl-TS^ ?L£ffioTfIfcA3*§vE 

(lateral shift) £f#?c£&<, C©S±ffi*«i« 
[0 0 2 5] l^<0*>©*§£\ fffc5£>?g£tf31l,> 

?t^TS0s cnk:«t»j«s©«^isi"rnA^i»±*n 30 

Ic&ST'fci&^o fe^-0©ff3MRWc*t^T, loco 
*©«£EB*ffiffl-rs. ccoil^, 7^>^m (II 3 
0) $fcfcl:7tr>y£ftfd£ (H3 1) ©if"5&frT\ 
*S* J t©±T*»«l?-&So ^t^P-v-l ij5«fc 

tf«£fc<t ^ w«p— 7- 1 2*4. 5 e^^fliT? 

[0 0 2 6] #?8JJ3fc J:57lf yy^JStfci/^Tx 5H 
y^n-7-1 1 *5«fctffiifltn— 7- 1 2cr>M7?^^H' 
>mi^!lfSLK f£frl3, tt«D— 

-1 i*s<fctfi 2®s8^*^tr>^"FBi3«#, as 
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i\> ±ELfe,fc$fc, *©»6*5lfyy^««lifciP 
^.T> 7t*y^liS/c> p— 7-cD^Hfc#fttten 

[0027] coh^t?, r^»«u ©Ena, TIB 

ft(strand)*W-rSo ^fciS^HTJ'^St^ 

mmcm?, ^mm^^y^mas^x. p-5- 

1 1 ; 1 2cr>0$E«, SKI o<D®m*ffii&? State, 
H»6*«*o cntCfcoT, x72v5/aV(air cushl 

a^ftSo 

[0028] ^t*faftisafc*v>r, p-5-co^y 

nmztott%±MQ%tvi/iay<DBi£*ffla)lrz>< > p 

•yht, ^yyipZLxmmirzcttfTZZo 
[0029] ^e^^ftfcSflLhte&ftsns^yy 

^jse, #ft^S0, =7\zymi£, v^ym (r 

ubbing pressure), 5ki' y^^c? ( r 
ubbing depth), miiM&$3£Zf7¥ yf 
P-5-*5<fcD*ffi«P-5-cOS*5.mcS«(c^-rs 
§ l?lJS*Pi?5-r 3 c i: (c j; o TMffl-T S LtA^§S 0 
*58Bjic <fc S 5 tf > y?3 r£cD®a<7) M^/ ^5 p< - * - 
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^lJ73 (nlfc *t U ©7?|S] p left L T7 If y9%8. 6 
TffiSLT^;g>7k"y?*P-7-©tt£gfrU CCT* 

[0030] -7H"^^jgv r a, ^ify^p-^-© 

im~?5£ttfT*Z2> : 10 

Vr = >I • d • Vr.l 

T¥fir©SigCi *5<fcl>*SH©giiCx tc^Ht^ci:^ 
C i — V r • cos efcctt/Cx =Vr -sin0 

mwjfoicti l r^tf © ^ t: > ?»k© * nfcg* 

Cott, #t^TCo = Ci -V, £LT|#P>ft3o 5>H'> 

P., C©a£fcfc^T\ Co©$tfIi:Ci ©Sfifctt, V, 
IcMtT^T'jMT-feSo S«fcJ:»)MW*n 20 

2. ^7 If > yjgfi V « ii, TESTES n : 

V.= (Co 2 + Cx 2 ) 1/2 

* ltjhh£ nss*w 5 tr > e« 

tt, "FIESTA ft 3 : 
e«f f =a r c s 1 n (C± /V«) 
[0 0 3 1] TfH^I2«lct5^T, C©ftge eff 3\ 
^Sftvlf >7*ftg (effective rub an 
g 1 e) i:*rf3o ^ey^lS 1 «, #Wt£jfi<|K 

7 try ^a-^-cDiig d fccfcLf^ tf y ^d-^-©[p] 
«saaetiEJtffifu zLxmmmmmmicmttm? 30 

m v , «t t>*# rat*ft s 0 e> tfS-r * c t # t- t 5 . 

B) a, TBKtfrsst fastis : 

t = (* • d • 0/3 6 0) /Vi 

^^t% tr y yfi* 1 « 1 , = v.* t ic «t d t# 
e.n-5o ^tfy^fts, #mtftis, vifyyjE, ^if 

m¥yy%mjs£r37\£yym-$ttmtcit>ic^ mm 40 

[0 0 3 2] *58B8tJ:*^Stte«-*9i; y^nse 
(i> »SL<B0~7 5S« fiffcl~6 0K. |MHc# 
£b<«3~4 5ST-fe^o ^H^fciS^lfy^ji 
Icfctt3#ttttftg0fi, $?SL<fct0~2 7 OS, *J 
fcO~18 0JS, *«tff$L<ttO~12 0llt?8 
§0 0l*5J;a ; 2^60^fi* s fc9{c, *WBlcj:*9lf 
>y»J*tfettS#Wtlia0tt, vlfy^D-v-l 50 
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l ©HMtfMtgP-7- 1 2QBSfc:9lAvb\ gfeti 
0fr5|&2 7 0jg3:T*-T?^*3<:£tfT't 

ClCTjkZtlX^&HolC, 2~D<DMMv-7- 1 2 *3<fc 

t/3 2^{?ffl-r«ci:{c < toT, znzvmm^vy 

fi**, 2 7 0g*«*3»flfr&«ff3 6 0fi$"??Ji 

W^cim^o p~5-i 6fcAq* 

T, tf-TFP— 7-3 3 ; 3 4*S&fctefll1-SCfc# 

[0 0 3 3] c©^ 2 0(?)lil0-7-l 2*3j;t>* 
3 2©M#©ffl*f«7lfV$"fflk 0!l*.fcr*©SSL lei 

t, ««©«Krifiii-rn%HF± , r-s«t"5k:Msi/*w-ntf 

7- 1 2 ; 3 2lc«toT^lfy^nfc:S«©«ffi^ 

^ B B B ^©^fflffii:LTffiffl-r§c<>.t-ets era 

P— v— 1 1 tD-7- 1 2 ; 3 2£\ ^-n?>© 
P-7-1 7*3<tt>*3 4tt*BS*nSA\ $fc«S«© 

m<Dm\\C^K)^^n^o tot, 36 0fi<tt)fe^ 

#f*ttftfi*«ttfeet J r, 7fc*>yfi?a, p— 7-1 
k 1 2fc«tt;3 2fc*nK.T, mm^^yift^jMa 

[0 0 3 4] ^BfcSfc, iaiPO^ Kp— 7-3 3 ; 
3 4*.ffl^SCfcfC«fc-3T, #WtftJS*5<fca^e'y7* 

.fclf/Sfcti^ KP-v-^ffli/^<ii:tc«fc5, #{^t 

5 0 SWBfc«fc«»«EO»iilBafcfle-5 8«©^ If y 9. 
SftBK 2. 3, 4*5«fcO ! 6»C^*nT«/^Sfi03'7 

y^gBlc*^ c©^B(i> 'M<tt,20©p-7 
- 1 1 *5<fcL>* 1 2 feiyffilt^ 1 -Dgfzte 2 o«±© 

tjV kp— 7- (1 6 ; 1 7) ^fii^rfc^, cn&© 

'M<tt2otf)o-7-0^©'M< tfc 1 

cn6 2ooa-7-i 1 ; 1 2©H*enrrss*6i 
otM-rs^ify^jaafciSitten, ^lt±iep-7 
-©ffl«fe«j:tf±i27 1: >^«ia©*fftt, ±ib^-© 
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[0 0 3 5] #fg!J10t>5-O<DBWtt, ±IS20©P 
-7-1 1 ; 1 2©EMEWll 4 ; 1 5tf> '>4<tfcl 

fiOD-^-i l ; i 2tf, ^tt^OHHEIiiii 4 ; l 5lc 

Wtt, P-v-l H3.tr; l 2 EHERI&6*— SflDg« 

1 ; 1 2fc^U*fi**fi**TU *fejS*OKF#©HrtBS 10 
jK*-5*.*4=7-*fli*.Tfc»>, *fcSt1l2 5tt\ ±B 

mmc-o^ ^TEttsntv * <t 9 2*© 

W2 7fc«ttf2 8©HH-egWERTligT?*S. *»W©fe 
3— o<DB«tt, v^y^tfrfcitf/Sfca^fc, * 
£>±£S* 1 OtfiMBrTS, 1 o$fcti 2oJ£U:©«E 
«30 ; 3 l**6fc<f*T^4«ik:**o 
[0 0 3 6] *SBB©fe5-0©itttt, Sftl 0fc*f 

-1 1 ; 1 2 ; 3 2^e^.r*5t), cn&©5-5©^4 

<£fc20#, Sfil 0©»|nIffi±fc:ffiBl/TV3, ± 20 

A, M^'JxfUVfU7^l/-h (PET) , # 
'J lf-;l/T;l/3— ;P (PVA) , 4?U*— (P 
C) SfcttMJr-fe^vHsjl/P-X (TAC) <D7j>l 
AT*&*?> #fc!ffSL<ll PETSfct4TAC©7^ 
/1/AT?&*. P ET7-f^tt. ffflfctt* I C I Cor 
p. (Me 1 i n e x) <Dggi& B a P £ 

fc£>T-a&t/\, 

[0 0 3 7 ] y h p e >y * £tcimmffi&mw.zm 

SJBlfrttSSfc tyTtt, ^^(f-ttEfftfc^X 

m, Gm&rcimmm&z imm\cmm?z cut*?** 
if y yj&fMo<ttf c ©s^^kews©^ 

[0038] *^{c<ts^y^-x-: y*ym<Dm 
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"Rptiffa4:«»tt, s^tt^yyy*fcti 
«sfk^»s fctt %<dw&%, mmm%> <t 0*/ $ £ as- 
atn^^ rcimm^ Lttm$,$ u $ b b b * y 
p*v-, feat^cn&©«fi«jg-&wpft5. #5§bji 

<0Sfi W^.{fXhy-A(stream)a-T^yy, F* 
Fa— y iffc«fc «3 ft? c j^t?* 

£<D®m%%.^-C\ SSLLfc^fliU 

[0039] coBftSfctt, M^tf«ipn«WfflN, flj 
Atf^^I/x^I/^r h ygtcteisf' P^\*+ry if© 

r- ym> mzM v ;i/x y $ fc a* y u y a £ <03?§Se 
y^(p)fcjsi;r, BfMoEipjjb^&ns. ^^ss 

[0 0 4 0] i^F^S«i©»aWlfllfcWtTSSftfiT* 

mm l tv ^s 5 ©fits^ t^T^ne gft-eia^-r 
try «t o rtf s c 4: we t s 0 h 7 fc a> 

5 e y y te^iW* ? ntc®W) L T 1/ ^S fit, ^§|»£_Bc 

*fitt«*^*-r s c 1 1 <fc -p rasiifi^nsjt^ u ^~ 

T->3>13 5cD-^0i?SfC^^tlT^S o 07 
S^L. tLTx-itt, Wfo<D&21t5&XMWffifa?> 

[004 1] 07tc^?nri^®fiifc*3i,^T, a«co 
Fmttv^tm&Wifa 3 6 a, mw&miicMLx 

±e bfc<t ^ tc^ e> y^jt 0 ^ e, w^-r s ctwxz 

tSSffidia^^) (anchoring forces) 

a, H8tcflfij^nri^o 
[0042] H8ta> 3©»anate 
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=7 wirns. e xmm ^yyiz^tbtt-zritc. 

SJi*n***y r-/ 3 >M3 7 <D-it^BI<BS 

t^nt^So ^stc^r, x-y-aa, 7-01/ 

«fctf£M7JGW>W#*afrU fLtz-iS, UTS 

tees nri^s «t ? t , ey <t nt©sa t 
tf>y&ft> mc^zymz. vtyvm, mm 

ffl*WilJQ?Z<l£lc£iX, ?)l'hna<>*m'P2i£Z 

[0043] otD&mtmicis^x, mmc * 

ft*, 3-r^y^n@i*^ffllci;o 

®iii!jno5aaiciit-ssffj(i, Mz.it j . c o 

g n a r dfciSMo 1 . Cryst. Liq. Cry 
St., JZ_8_, *tt 1 . 1-7 71 (1 9 8 1) *5<fct>* 
J. A. Castel lano t<fc§M o I. Crys 30 
t. Liq. Cryst.., M. 33-4 II (19 
8 3) (DWiimic^mtCti^X^^o 
[0 0 4 4] &?£L<«, *SBfifc**Jtt*y^-7 f - 

[0 0 4 5] LfrL&tf£>, *v-r-f -v^}KS*r». W 

^ ensottfltt. ^^yyLrzmmx&mc&fa? 
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©^*fflfti!iW(i> fliR^D. J. B r o e r^lcJ;5M 
akromol. Chem. , 1 9 0 . 2 2 5 5«P$ 

(1989) icjiai-f<i£:#-r*ts„ 

iIBIUTfc«fc<, *S^BiflRl,fc<Tt>«fcl,\ > 2 0« 

[0046] i^yy>«wsL<B, '>&< 
tfe i o©i^ttMtt?'>s< 1 1, i a^s-^tt^ 

©s^ftitiT*, 5 ^ * y f yft^msfc a c 
[0047] *&mi©#aig«tt < i^tt^vyyMH 

1 1 a©a-&tt^ yy>sfcttiM yyyft^w, 3s± 
a" 

^vyyit^m, 

[0 0 4 8] *56lflk:«t*^ffi-effiffl"rs©fc*f$ L 

i\ ®s*M-&ttp<yyyft^t5<tmi-& i i%B, wo 

9 8/0 4 6 5 1 - A, WO 9 8/0 0 4 7 Sfc'^U'W 
0 9 8/1 2 5 8 cnS© 

Wfi*o^«ft9iffltTaMBiinifce*An«. 
tt^yy>fk^«i<oiiin©«iHif!H4, wo 9 3/2 2 3 

97 ; EP0261712 ;DE19504224 ;D 
E 4 4 0 8 1 7 1 Sfcfct DE4405316 {cMtB-fe 
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L' 



20 



[0 0 4 9] 
Wfc 1 ] 



CH I =CHCOO(CH 2 ) s O-^3^ _CO ° OCO"<(3 > ~ O<CH ^ 0OCCHs,CH 
CH 2 =CHCOO(CH 2 ) x O— — COO ~(^)— R° 



(V1) 



(V2) 



CH^CHCOO^H^O- 




COO 




CH 2 =CHCOO(CH 2 ) x O ~<^y> R ° 



(V3) 



(V4) 



CH 2 =CHCOO(CH 2 ) x O-^ r ~y>-COO -<^~^- OCO ^ 
CH 2 =CHCOO(CH 2 ) x O CH=CH - COO ~<^~^)- R° 



(V5) 



(V6) 



O 



(CH 2 ) x O 




COO 




[00 5 0] cftZvitSVoicis^r, xfc^tfyti*- 
n^nffiSLT, l~12ffeD, Ffcfc, 1, 4-7x 
-UVS/ctil, 4->'^D^\4 : ->UyST ; fef?, R° 

H> F, C 1 SfcttC NT*fc3ft\ 

T;l/3*">$fe(4T;l/*y-i';US-e*S. SV 1 ~V 7 

feoT, W«fk^08PPW^tB». fl»RffH o u b e n 
- Wey ItiSMe thoden der Orga 
nischen Chemie.Thieme tiillgtt, 
S t u t t ga r tftiffcE«*nrJf^*35rat±D« 

tf±ET?5lffl L£WO 93/2 2397 ; EP0 2 6 1 
7 1 ZifcttDE 1 9 5 0 4 2 2 4 fr&jtffi-TC £#T* 
§-5o 50 



(V?) 

*o *»WOt>-5-o©»aiiak:33V>T, S-&tt^y 
a l ) ^@14*«T;l/+;l/«$fc«T;l/a+^»^Wr 

^mtgtt^yyyfk-^^. 5~6 0wt%, #hhc# 

IL<«5~4 0 w t %, 

a 2) ®tt*«S, !lf$L<HCN$fettADyx & 

/io*-****-*-* ia 2ffls/-ctt3a©-a^'St6 
tt^yyyfk-^^ 5~4 0wt%» ^utejffsix 

(i5~3 0 w t %s 

b) z«-&«i!Btt^ yyyft^ft*. 2 0-9 5w t 

%> #*fcJ8FSt<tt3 0~8 5w t %, 

c) 0. 5~10wt%, }ffi\cfff£L< 
(i 1 ~7 w t %> 
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0. 0 5~5w t%, 2Mfffc*?$l,<fct0. l~2wt * 

% 0 

[oo5 2] m&&* yrytmemttt, hhsmsvi 

ffix^l/^-fiff, 09 Atf y S fctt*?JSIf **« 

[0053] con&tt. mmmm<Dm.^m.\mr % 
v ^/wtuweffjsttffl-r* l < , y y 

^7+3.7 (Irgacure) 651, YlW*a7 1 
8 4, Ma7 (Darocure) 1173 icfcli 
#n**.7A 2 0 5 (cnStt^Blk C i b a Gei 30 
gy AGfr5A#-e#S) *{£JB"$-3ci:#t?*, - 
73, *^-*y?tfi^©«#, TfJggOUV 16 9 7 4 (U 
nlon C a r b i d e) %ffl8t&£ttfT*%% 0 * 

C Fa*. SOiN (C 2 H 5 ) (CH2 
Cn F^i (CHa CH2O) , H 
n«, 4~1 2€>ffiRT*fe»), ^-LTxtt, 5 

[0 0 5 7] SI 1 I T-*^*nSWffiffitt§iJtt> 7/1/ 40 
*7F (Fluorad) 17 1 (<Ln«, 3M C 

s i v-e^tosnasiBffittSiJtt, V-^ (zony 

1) F SN (<ina> Du Po n t frP>A¥T*£S) <E> 

v?y^mm% l < », j?B?gffi¥J^ 500 

~2 5 0 0 p pm, #fc 1 0 0 0-2 5 0 0 p pm, # 
^tcfc?3: L<&150 0~2500pp mOMX^-? 

ic 2o*fctt3ow±<'Dfi^w«ttS*^ , raiMy 50 
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[0054] ££it* yyytma, ftffi&#J£, o. 

01-10%, *«tSf*L<«0. 05-5%, #lc 

o. i~3%©»r'#*-rs 0 n^si^ra^j, #ic^ 
*j-r*c t^fesi?m^i^-r5^r<D«tg^M«n 

[0055] ±mn-&mi&Mtej}Qx.x, n&mmttsi 
& msjmm. ft^jsereyv-^swiw 

EUfc±5fc, yu-^-SHiBi, "ffcfc-^yyytf, A 
LT*K^¥frk»J*nT^*eia*£U3tf*;fe 

46tc, i as tea 2 mx±©wffiffii4M^«^i4^ y y 

Wx.tfJ. Congnardta^Mol. Crys 
t. Liq. Cryst. , 7 8, 111, 1-7 7M 
(19 8 1) fc!B*£ftTVS„ ^-f*>ttWffi?gtt 

[0 0 5 6] 

C Hz 0) « C Hs III 
I V 

yyft^ft* 2 o %ST'«»T'^iin-rs c ttfx-%. & 
% \i * it - fi-^mt gtt * /c {±^s^wtgtt^< y y >ft^ 

■So 

[0058] vf>tte>m(DKmwc 
•rsiM yyy^e/v-c^sfflittt, h »j^^7d 

/^y hU^^T^'J b-FSfc«^y^xUXU 

x, netftm-etWit, i-Dv>n&'gm&m*m?z#* 
yyyfk-&tt*, 7 0%$t% »SL<(i3~50%cD 
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[00 59] m^iSs #ft£ttffi*ff:£tt« 2 0 w t % 

c ttoTWt*«IIWBBfc:*9llc#PJK: , r* 

<fc 0 < i: fe 3 Ofiffit^iafi-efeSo 1 2 0 °C<fc 5 
t>fi^S^iSS*^?3l"P**o 9 0 °C<fc 9 fcffi^iaK, 

[0 0 6 0] *3^teJ:*)#5nSfe©OJ:3ft^'J 
Sfctt^FfS. j&<D££tLX, #90. 1 5<DMmift 

***-rs«s*HB*ffiffl"ra*&, i o o n m ©ft^ 
w-f-^ayo^ti, fti fimOlUP^tDtiiip* 
ST3 0 it-f-i/3 >iO'J 

f—>3^ijf$t<{i, $J2 0nm~$J7 0 0 nm© 

kh-p&So ^-f->3 vicii^ i 

<tt, 1~3 0 (im, ftlc 1~1 5 (im- MlcjifSL 

<tti~7/tm-ej&«. *^fc«t5^^e.»jg*n 

fx*. W09 8/0 4 6 5 1 -AfcfBic£ttTl^3«fc-3 30 
S0»O-M'J ^-f->3 Vlf: LT, XJ4W0 9 
8/12584-A {cM^-T5M«ilil LTi a B B f^ X 

i^f'J^-T-v'ayKt W09 7/3 5 2 1 9 

[00 6 1] *%9J©&3ftg$& <fc573?£fc 

*#-rS3t^U*— r-^a^KfcWTSo £©£?};: 
LTff^n, 9 0-1 8 0nm©|tf'J^- f->3> 

«**"r*nti«a«fc, marwo9 8/o 4 6 5 1 

-AT'^£2ftT^3<fc5&H#©H&fi'J#-- r—> 

aymtLxwazti* im. cv&oicLxmzn, 

4 0 0~7 0 0 nm<DJt^y^-r— >3yfi%W-rs 

Uttftswfc, was s TNT-fzfujmvffimmt 
Lxmrnzn^o #&$©&? -o©#T§agei«, 

Wfc <fc Soffit ±oT^&n, «¥ffi(c^LT0~9 0 
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[0 0 6 2] 0)J*l£, TNf^yWT'ffflt^f 
^ Rffctt, ^«fc-tfp©^l/h£:fc<fct>"2 0nm£ 

0 fUTfit'40~100nmtf)'J?-f- 
'>3>i?:t1-5IM3n5o *SWi©t> 5-0© 

fctt LT 0 ~ 9 0 Jt©8g ao ©^;l/ h 

^-x-^3 yBHciB-r *. *mn<D-z & 

fc«0~9 0£<Dfcgao f^hft^WU fot)fe 
^ffi^K©M2{cMLT0~9 O©£jjg0ic THf4LT 
l/^ / >*< ^fc l ~D<DT-)/ hPkfy ?#y V— 

[0 0 6 3] C©<t'5*^y f-^3*, * 

ymoyfi micm * ? e y ft, 0 & t immt z ? tr 
vrnmeis&zfGiBivvyypi&d* icttLxim 
m-x&zyt¥m<Dffi®nm6u sis±t*?# 

SCtjb^tTS. CCKtt, $U«'W0 9 8/ 1 2 5 8 
4-AtC*«nrv^*J:54IMWli:bT«ffl , r*c 

•e*So for, T9E®flfijtt*fcSiWL«t3i: , rst.c> 

W^r^-r : K=m& ; N = ^v-r^-y^ ; S=X^^x 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of the optical retardation film of having the layer of at least one 
anisotropic polymer material. A) Rubbing of the substrate which is carrying out continuation migration is 
carried out using at least one rubbing roller. B) the ingredient with which the layer of a polymerization 
nature meso gene ingredient, a liquid crystal polymer, or liquid crystal oligomer was applied, and Process B 
was applied at C arbitration on the front face where rubbing of this substrate was carried out by exposing to 
heat or an activity radiation How to include a polymerization and/or the process which is made to construct 
a bridge, repeats Processes B and C once again at least to D arbitration, and exfoliates a polymer film from 
the above-mentioned substrate subsequently to E arbitration in it. 

[Claim 2] At least one of them is turned to the rubbing processing to a substrate in rubbing of the substrate 
in Process A. Between at least two rollers (11) and (12) is performed by carrying out continuation migration 
of the substrate toward a direction (13;13*). Here a) ~ the above — even if few, two rollers (11) and (12) it 
arranges on the pair opposite side of a substrate (10) — having — ****— b above — even if few, two rollers 
(1 1) and (12) The roller which counters in the migration direction (13;13*) of a substrate (10), is rotated, 
and is turned to the rubbing processing to at least one (10) of the c above-mentioned two rollers and (11), 
and (12) substrates, A roller (1 1) for example, the migration direction (13) of the revolving shaft (14) and 
substrate It is arranged so that the include angle theta changeable within limits smaller than 90 degrees from 
0 times (rubbing include angle) may be formed, d) the roller turned to the rubbing processing to at least one 
(10) of the two above-mentioned rollers (11) and (12) substrates, for example, a roller, (11) Contact angle 
phi which a substrate can change by within the limits from 0 times to at least 270 degrees (however, this 
contact angle phi) it is defined as being the include angle of the circular intercept of the cross section of the 
roller in contact with the substrate (10) which moves — having -- the approach according to claim 1 
characterized by what it has, and is arranged so that it may be selectively twisted around the perimeter of the 
roller concerned at least. 

[Claim 3] The approach according to claim 2 that above-mentioned contact angle phi is characterized by 
being to 1 80 degrees more greatly than 0 times. 

[Claim 4] An approach given in any 1 term of claims 2 and 3 characterized by the above-mentioned rubbing 
include angle theta being to 60 degrees more greatly than 0 times. 

[Claim 5] the above - the roller turned to the rubbing processing to at least one of two rollers (11) and (12) 
substrates even if few — a rubbing cloth — a wrap — an approach given in any 1 term of claims 2-4 
characterized by things. 

[Claim 6] An approach given in any 1 term of claims 1 -5 characterized by applying to a substrate the layer 

of the polymerization nature meso gene ingredient containing at least one sort of polymerization nature 

meso gene compounds which have at least one polymerization nature machine. 

[Claim 7] Optical retardation film obtained by the approach given in any 1 term of claims 1 -6. 

[Claim 8] Optical retardation film according to claim 7 characterized by having the layer of at least one 

anisotropic polymer which has an parallel primary optic axis substantially to a layer flat surface. 

[Claim 9] The optical retardation film concerned is include-angle [ of 0 - 90 degrees ] alphaO to the layer 

flat surface. Optical retardation film given in any 1 term of claims 7 and 8 characterized by having the layer 

of at least one anisotropic polymer which has a primary optic axis with a tilt angle. 

[Claim 10] Optical retardation film given in any 1 term of claims 7-9 to which the above-mentioned primary 
optic axis is characterized by inclining by include-angle thetaLC of 0 - 90 degrees to the long side of the 
film concerned. 

[Claim 11] The liquid crystal display device which equipped any 1 term of a liquid crystal cell and at least 
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one claims 7-10 with the optical retardation film of a publication. 

[Claim 12] Are rubbing equipment of a substrate (10) and at least one of them is turned to the rubbing 
processing to a substrate (10). At least two rollers (1 1), (12), and arbitration are equipped with one or two 
guide rollers or more (16; 17). In the equipment by which continuation migration is carried out in the 
direction (13;13*) of [ between two rollers (11 12) ] even if few the above-mentioned substrate (10) - the 
above - a) - the above - even if few, two rollers (11) and (12) it arranges to the pair opposite side of a 
substrate (10) - having --****-- b above - even if few, two rollers (11) and (12) It is what counters in the 
migration direction (13;13*) of a substrate (10), and rotates, c) the roller turned to the rubbing processing to 
at least one of the two above-mentioned rollers (11) and (12) substrates, for example, a roller, (1 1) It is 
arranged so that the migration direction (13) of the revolving shaft (14) and substrate may form the include 
angle theta changeable within limits smaller than 90 degrees from 0 times (rubbing include angle), d) the 
roller turned to the rubbing measures against at least one of the two above-mentioned rollers (11) and (12) 
substrates, for example, a roller, (11) Contact angle phi which a substrate can change by within the limits 
from 0 times to at least 270 degrees (however, this contact angle phi) it is defined as being the include angle 
of the circular intercept of the cross section of the roller in contact with the substrate (10) which moves — 
having — the rubbing equipment characterized by what it has, and is arranged so that it may be selectively 
twisted around the perimeter of the roller concerned at least. 

[Claim 13] the above — the equipment according to claim 12 which two rollers (11) and the revolving shaft 
(14; 15) of (12) are connected by at least one joint component (22), and is characterized by a roller (11; 12) 
being what can rotate the perimeter of an parallel shaft (23) to those revolving shafts (14; 15) here even if 
few. 

[Claim 14] Even if few, two rollers (11) and (12) receive a roller (11; 12) at one, or two motors and 
arbitration or more, the above — in an equal absolute value The pivotable equipment (25) further equipped 
with the driving means (26) which includes further the reduction gear which gives the rotational speed of an 
opposite direction is formed. This equipment (25) It is characterized by being pivotable around an parallel 
shaft (28) to the perimeter of a vertical shaft (27), and the revolving shaft (14; 15) of a roller (11; 12) to the 
flat surface defined by a roller (16) and (17). Equipment given in any 1 term of claims 12 or 13. 
[Claim 15] Equipment given in any 1 term of claims 12-14 which is further equipped with one or two 
reduced pressure floors or more (30; 31), and is characterized by moving a substrate by above the floor level 
[ this ] before rubbing or to the back. 

[Claim 16] Equipment given in any 1 term of claims 12-15 to which it has at least three rollers (11; 12; 32) 
turned to the rubbing processing to a substrate (10), and at least two of these rollers are characterized by 
being arranged in the pair opposite side of a substrate (10). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture approach of the 
optical retardation film of having at least one anisotropic polymer material layer. This invention relates to 
the rubbing approach of the substrate for carrying out orientation of the liquid crystal or the meso gene 
ingredient which can be used for this approach again. This invention relates to the liquid crystal display 
device equipped with the activity in the liquid crystal display device of the optical retardation film and such 
optical retardation film obtained by the above-mentioned approach, a liquid crystal cell, and such optical 
retardation film further again. 
[0002] 

[Description of the Prior Art] The optical retardation film which has the anisotropic polymer material which 
has homogeneity orientation, for example, the liquid crystal polymer by which orientation was carried out, 
can be used as compensation film for liquid crystal displays, in order to compensate aggravation of the 
optical property of the display in a large angle of visibility, for example, change of a color, and reduction of 
a contrast ratio. These can be used for the reverse in order to transform the light which carried out the 
circular polarization of light into the linearly polarized light or the light which carried out elliptically 
polarized light again as quarter wavelength retardation film (QWF), in order to deform into the light which 
carried out the circular polarization of light of the linearly polarized light or the light which carried out 
elliptically polarized light. Typically, the homogeneity orientation of a liquid crystal ingredient is covered 
by the orientation film, and is attained by applying a liquid crystal ingredient on the substrate with which 
rubbing of the front face may be additionally carried out to the one direction. Rubbing of this charge of 
facing and its front face produces the spontaneous homogeneity orientation of a liquid crystal ingredient. 
Various orientation can be obtained according to the class of ingredient of the orientation film. 
[0003] The technique for liquid crystal orientation and the introduction of an ingredient are shown in 
Mol.Cryst.Liq.Cryst. by Mol.Cryst.Liq.Cryst, by J.Cognard, 78, the supplement 1, 1-77 pages (1981), and 
J.A.Castellano, 94, and 33-41 pages (1983). The various rubbing approaches of a substrate are offered by 
the conventional technique again. For example, rubbing can be performed by using a rubbing roller. The 
orientation of liquid crystal can also be produced without following and applying the orientation film by 
using the substrate with which rubbing of the front face is carried out directly. As an example, international 
application W098 / 04651 -A can be used as QWF in a display, they have the layer of the polymerization 
meso gene ingredient which has homogeneity planar orientation, i.e., they are indicating the optical 
retardation film with which orientation of the primary optic axis is substantially carried out to parallel to the 
film flat surface. When the manufacture approach of such optical retardation film is indicated by W098 / 
04651 -A again and it follows this approach, rubbing is carried out directly, and a polymerization nature 
meso gene ingredient is applied on the substrate which produces the planar orientation of the polymerization 
nature meso gene ingredient applied, and, subsequently to heat or UV irradiation, it is made to harden by 
exposing this polymerization nature ingredient. 

[0004] This compensation film is indicating the optical retardation film and its manufacture approach for a 
display, it has spray orientation (splayedorientation), i.e., that primary optic axis has a certain tilt angle to 
the ordinary state of the film concerned, and W098 / 12584-A have the layer of the meso gene ingredient 
from which this tilt angle is perpendicular and changes to a film flat surface and which carried out the 
polymerization. The manufacture approach of the compensation film indicated by W098 / 12584-A includes 
the activity of the substrate with which rubbing of the front face is carried out directly again, in order to 
induce or improve the orientation of a meso gene ingredient. The application of the liquid crystal display of 
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TN (torsion pneumatic) or a STN (super TSUISUTO pneumatic) method etc. exists. For example, for these 
applications The optical retardation film which has planar orientation which is indicated by W098 / 04651- 
A It is desirable, when those primary optic axes are field parallel again mutual and it is used combining the 
linearly polarized light plate arranged as it inclines at a certain include angle mutually combining a linearly 
polarized light plate, combining the optical retardation film. 

[0005] For this object, the long roll of the retardation film which has planar orientation which is indicated by 
for example, W098 / 12584- A can be manufactured. Subsequently this retardation film is cut on a small 
sheet, subsequently that cutting angle is made the same as that of the above-mentioned tilt angle of a 
polarizing plate and the retardation film, and a laminating is carried out to a linearly polarized light plate. 
Manufacture of the long roll of the retardation film which has planar orientation did not require time 
amount, and it is the approach of not wasting an ingredient and that optical axis is already equipped with the 
desired tilt angle to the membranous die-length direction in this case. Subsequently to a linearly polarized 
light plate, the laminating of this retardation film can be directly carried out with the modality of a roll pair 
roll, and it can cut later on this film that carried out the laminating on the sheet of a desired dimension. 
[0006] Therefore, to enable it to use the approach of enabling mass production method of the optical 
retardation film equipped with the optical symmetry which can be changed especially equipped with planar 
orientation, dip orientation, tilt orientation, or spray orientation, for example, the film of a long forging roll 
die, is desired. Preferably, this approach is 1 time of a continuous magnetization method, and must include 
the process which prepares the optical film on the process which carries out rubbing of the long thin film 
substrate, and this substrate by which rubbing was carried out. It lets this whole description pass, and the 
vocabulary of a "optical axis" or a "primary optic axis" is used in order to explain the optical symmetric 
property of the meso gene which has these or a liquid crystal ingredient, and the optical retardation film, in 
order to make it brief, it has a column-like (calamitic) (rod configuration) molecule and homogeneity 
molecular orientation — in an optically uniaxial forward pneumatic liquid crystal ingredient, the primary 
optic axis is optically defined according to the direction of average suitable orientation of the major axis of a 
liquid crystal molecule — having — another side — in the case of an optically uniaxial negative pneumatic 
liquid crystal ingredient, the primary optic axis is optically defined by the one direction of orientation of the 
minor axis of a liquid crystal molecule. 

[0007] In the above and the after-mentioned publication, in order to make it brief, as long as there is no 
special publication, it is a column-like about this invention, and the meso gene which is forward in optically 
uniaxial optically, or a liquid crystal ingredient is explained as an example. However, this invention is not 
restricted to such an ingredient. For example, or it is negative in optically uniaxial optically, in addition to 
the column-like molecule instead of for example, the liquid crystal ingredient which is biaxial nature, or a 
column-like molecule, the liquid crystal ingredient containing a discotheque (shape of disk type) molecule 
can also be used. Notes which are concerned with optical symmetric property, the relation to the molecular 
orientation, and its dependency over the specific parameter of the approach of this invention, and are shown 
by the above and the postscript shall be equally applied like these ingredients. The retardation film which 
has the optical axis which inclined planar orientation, the membranous die-length direction, and crosswise 
can be manufactured by applying a liquid crystal ingredient on the thin film substrate by which rubbing was 
carried out at the include angle which is different in 0 times to the long side, for example. This approach is 
usually called the dip rubbing method (off-axis rubbing) again, and is common knowledge with the 
conventional technique. The include angle to which the orientation of a liquid crystal molecule where those 
molecule major axes incline with a certain include angle by this to the long side of the film concerned could 
be attained, and rubbing of the tilt angle and substrate of this liquid crystal molecule was carried out in this 
case is almost the same. 

[0008] The typical dip rubbing method is performed by crossing the rotating rubbing roller and moving a 
substrate, and the revolving shaft of this rubbing roller inclines in this case with a certain include angle and 
the so-called rubbing include angle (rub angle) to the migration direction of a substrate. By changing this 
rubbing include angle, the orientation of the liquid crystal molecule applied on this substrate is changeable. 
The dip rubbing method of the substrate for carrying out orientation of the liquid crystal ingredient is 
indicated by patent application, JP06-1 10059- A, JP07-191322-A, and JP08- 160429- A by using a rubbing 
roller. However, the dip rubbing method indicated with the conventional technique has several sorts of 
faults. That is, by applying the rubbing force in the direction of slant to the substrate which moves, the flow 
and the contraction to the longitudinal direction which is not desirable of a substrate may often arise, and 
this may draw formation of the wrinkle in a thin film substrate. This acts to the quality of the orientation of a 
liquid crystal ingredient and homogeneity which are applied on a substrate detrimentally. 
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[0009] An approach which is indicated by the periodical of the above-mentioned conventional technique 
needs to apply the orientation film, for example, polyimide, other organic polymer ingredients, or the layer 
of vacuum evaporationo SiO to a substrate further again, before applying a liquid crystal ingredient. And the 
suggestion in connection with the approach direct rubbing of a thin film substrate attains homogeneity 
orientation is not shown in these periodicals. Therefore, it is the dip rubbing method of the substrate which 
can be used for the orientation of a liquid crystal ingredient, and processing parameters, such as a rubbing 
include angle and rubbing die length, can be controlled directly and easily, and the approach the fault of the 
well-known approach like the above-mentioned approach is avoidable is still demanded. The optical 
retardation film which contains the liquid crystal ingredient which has the homogeneity orientation of high 
quality further again can be manufactured by the easy approach, it is suitable for mass production method, 
and manufacture of the retardation film which has planar orientation, tilt orientation, and spray orientation 
especially various optical geometry type is enabled, and the approach in which easy and direct control of 
whenever [ orientation / of a liquid crystal molecule /, especially tilt-angle / of those molecule major axes ] 
is possible further again is searched for. 
[0010] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer the dip 
rubbing approach of the substrate which can fill the above-mentioned demand. Another technical problem of 
this invention is to offer the manufacture approach of the retardation film which can fill the above- 
mentioned demand. 
[0011] 

[Means for Solving the Problem] It was found out that these technical problems can attain by the dip 
rubbing approach of the substrate by this invention and the manufacture approach of the optical retardation 
film. Therefore, one of the objects of this invention is the manufacture approach of the optical retardation 
film of having the layer of at least one anisotropic polymer material. A) Rubbing of the substrate which is 
carrying out continuation migration is Carried out using at least one rubbing roller. B) the ingredient with 
which the layer of a polymerization nature meso gene ingredient, a liquid crystal polymer, or liquid crystal 
oligomer was applied, and Process B was applied at C arbitration on the front face where rubbing of this 
substrate was carried out by exposing to heat or an activity radiation A bridge is made to construct, and 
Processes B and C are repeated once again at least to D arbitration, and, subsequently to E arbitration, it is in 
the approach of including a polymerization and/or the process which exfoliates this polymer film from the 
above-mentioned substrate. 

[0012] Another object of this invention is related with the rubbing approach of a substrate for carrying out 
orientation of the liquid crystal ingredient applied on the substrate. When this rubbing approach is used at 
the process A of the manufacture approach of the above-mentioned optical retardation film, it is desirable. 
Another object is in the optical retardation film of this invention obtained by the above-mentioned approach 
further. Another object of this invention is the activity in the liquid crystal display of such optical retardation 
film. Another object of this invention is in the liquid crystal display device equipped with a liquid crystal 
cell and such optical retardation film. Furthermore, another object is in the equipment used for the rubbing 
approach by this invention. 

[0013] Drawing 1 shows the rubbing approach and rubbing equipment according to the first suitable mode 
of this invention, drawing 1 A is the drawing seen from the top, and drawing 1 B is the side elevation 
showing the case of the rubbing include angle of 0 times. Drawing 2 is the side elevation showing the 
rubbing approach and rubbing equipment according to the second suitable mode of this invention about the 
case of the rubbing include angle of 0 times. Drawing 3 is the drawing which looked at the rubbing approach 
and rubbing equipment according to the third suitable mode of this invention from the top. Drawing 4 is the 
drawing which looked at the rubbing approach and rubbing equipment according to the fourth suitable mode 
of this invention from the top. Drawing 5 has illustrated the numerical orientation method of the effective 
rubbing include angle in the rubbing approach by this invention. Drawing 6 is the side elevation showing the 
rubbing approach and rubbing equipment according to another suitable mode of this invention about the 
case of the rubbing include angle of 0 times. Drawing 7 and 8 show the orientation of the optical axis of the 
optical retardation film manufactured by the approach by this invention. 

[0014] In the above-mentioned drawing, the same assignment figure shows the part which has the same part 
or the same, same function. Drawing 1 has illustrated the rubbing approach of the substrate using a rubbing 
roller of following the first suitable mode of this invention, and drawing 1 A is a top view, and drawing 1 B 
is a cross-sectional view in the case of the rubbing include angle of 0 times. According to this suitable mode, 
rubbing of the substrate is carried out by carrying out continuation migration toward direction 13; 13* in 
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between at least two rollers 1 1 and 12 with which at least one of them is turned to the rubbing processing to 
a substrate. 

[0015] Even if few [ a **** ], in this case, two rollers 1 1 and 12 Even if it is arranged on the pair opposite 
side of a substrate 10 and is [ b **** ] few, two rollers 1 1 and 12 migration direction 13;13* of a substrate 
1 0 is countered, and it rotates — making — c above ~ the roller turned to rubbing processing of at least one 
of two rollers 1 1 and 12 even if few — For example, the revolving shaft 14 and the normal to the migration 
direction 1 3 of a substrate a roller 1 1 the include angle theta changeable within limits smaller than 90 
degrees from 0 times (a rubbing include angle — ) The roller which is arranged so that it may form "refer to 
the drawing 1 A", and is turned to the rubbing processing to at least one [10 ] of the d above-mentioned two 
rollers 1 1 and 12, For example, a roller 1 1 is contact angle phi (however, this contact angle phi) which a 
substrate 10 can change by within the limits from 0 times to at least 270 degrees, it is defined as being the 
include angle of the circular intercept of the cross section of the roller in contact with the substrate 10 which 
moves — having - it has, and it is arranged so that it may be selectively twisted at least around the roller 
concerned (refer to drawing 1 B). 

[0016] In the rubbing approach by this invention shown in drawing 1 A and IB, the revolving shaft 14; 15 
of a roller 1 1 ; 12 is parallel to mutual, and parallel to the substrate flat surface shown. Therefore, the front 
13 and back 13* in contact with a roller 1 1; 12 The migration direction of a substrate is substantially parallel 
to mutual again. Here, it says that a substrate moves "continuation migration" in the fixed direction between 
rubbing processes to a constant, i.e., move with constant speed preferably, without stopping. For example, a 
substrate can arrange a rubbing roller and the compensation roller 11; 12 on the lower stream of a river of a 
passage 1 1 ; 1 2, for example, a roller, and can pull them out by winding up on the roller which operates by 
the **** motor (not shown in drawing 1). Therefore, this passing speed and ****** of a substrate are 
controllable by the rotational speed of a winding-up roller. 

[0017] When being changed so that the rubbing include angle theta in the approach by this invention may be 
different from 0 times, the lateral location (lateral position) of a winding-up roller must be adjusted as a 
matter of course so that the location of a substrate can be changed (this is shown by the various lateral 
locations of an arrow head 13 and 13* in drawing 1 A). Therefore, there is no winding-up roller on a straight 
line in the roller and accuracy which begin to roll the roll of a substrate in this case. An additional roller can 
be used for arbitration and the migration direction, the rate, and ****** 0 fa substrate can be controlled. 
Therefore, before making the rubbing roller 1 1 and the compensation roller 12 contact, and after making it 
contact, it is desirable when the substrate which moves is held to the migration direction 13; 13* by the 
additional guide rollers 16 and 17. In the above and the rubbing approach by after-mentioned this invention, 
it is the opposite roller which acts in order that at least one rubbing roller may be turned to rubbing 
processing required for the orientation of a liquid crystal ingredient and another side and other at least one 
rubbing roller may protect a substrate from formation of a wrinkle. 

[0018] In this relation, the vocabulary of a "rubbing roller" expresses the roller with which the substrate is 
arranged on the field of the direction where a liquid crystal ingredient is applied succeedingly, and since the 
opposite roller arranged on the pair opposite side of this substrate is expressed, the vocabulary of another 
side and a "compensation roller" is used. In the above and the after-mentioned publication, vocabulary, such 
as a "rubbing include angle" (rub angle), "rubbing die length" (rub length), and a "contact angle" (wrap 
angle), is related with a rubbing roller. In order to make it brief, in explanation of the approach (this is 
illustrated by drawing 1 -4 again) of following this invention, the roller 1 1 is shown as a "rubbing roller", 
and the roller 12 is shown as a "compensation roller." However, the interconversion of the two rollers 1 1 
and 1 2 can be mutually carried out from a viewpoint of those functions again making the migration direction 
of a substrate into reverse, for example, or by using the pair opposite side of a substrate, in order to apply a 
liquid crystal ingredient. 

[0019] The rubbing approach by this invention is an approach characterized by a rubbing include angle 
(defined as this being an include angle between the revolving shaft of the rubbing roller 1 1 and the normal 
to migration direction 13; 13* of a substrate) being changeable in the range smaller than 90 degrees from 0 
times. To the flat surface of a substrate 10, this is field parallel and can attain the rubbing roller 1 1 easily by 
making it rotate around the revolving shaft 14. The approach by this invention is an approach that a 
substrate is characterized by being twisted around the perimeter of a rubbing roller selectively [ it is 
desirable and / at least ] around a compensation roller again. In this description, the vocabulary of "being 
selectively twisted around the perimeter of a roller at least" is the modality to which the fixed surface field 
of a substrate contacts a roller, and means that a substrate moves in a roller top. 

[0020] Extent by which a substrate is twisted around the perimeter of a rubbing roller is expressed by 
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contact angle phi. This is illustrated by drawing 1 B and contact angle phi is an include angle in which the 
rubbing roller 1 1 is formed of two radii in the plane-of-composition locations 18 and 19 in contact with a 
substrate 1 1 in this drawing. For example, it means that cross the rubbing roller 1 1 and a substrate moves the 
contact angle of 0 times, without changing the direction, and another side, for example, the contact angle of 
1 80 degrees, means making a U-turn, in case a substrate crosses the rubbing roller 1 1 and moves. In the first 
suitable mode as shown in drawing 1 B, the rubbing die length by this contact angle phi and this is a 
perpendicular direction 20 and/or a horizontal direction 21, and can change easily the revolving shaft 14 of 
the rubbing roller 11, and/or the revolving shaft 15 of the compensation roller 12 by changing into motion of 
an one direction as shown by the arrow head, respectively. 

[0021] Drawing 2 shows the rubbing approach of following the second suitable mode of this invention. In 
this case, the revolving shaft 14; 15 of two rollers 11; 12 is connected by at least one joint component 22, 
and forms the equipment of a package. In this case, the rubbing die length by contact angle phi and this is 
the perimeter of a shaft 23, and can change the rollers 1 1 and 12 connected easily by rotating parallel to 
those revolving shafts 14; 15. In this suitable mode, when a diameter with rollers 1 1 and 12 is the same, and 
a shaft 23 exists in a core with two revolving shafts 14 and 15 as shown in drawing 2 , it is especially 
desirable. A shaft 23 exists in the field 24 of a tangent which connects the point that a substrate meets with a 
guide roller 1 6, and the point that a substrate leaves a guide roller 1 7 still more preferably. 
[0022] Drawing 3 shows the equipment for carrying out rubbing of the substrate according to the third 
suitable mode of this invention. In this case, the rubbing roller 1 1 and the compensation roller 12 form the 
equipment 25 of a pivotable package, and this equipment 25 includes the driving means 26 which equipped 
with the reduction gear one, or two the motors and arbitration or more which give an absolute value equal to 
a roller 11; 12, and the rotational speed of an opposite direction. In this case, the equipment 25 of a package 
can be rotated around two shafts 27 and 28. In the equipment shown in drawing 3 the rubbing include angle 
theta It goes in the direction shown by the arrow head 29 in the perimeter of the vertical shaft 27 to the flat 
surface defined with rollers 16 and 17. By the clockwise rotation or anticlockwise By rotating equipment 25, 
it is easily changeable, and to the revolving shaft 14; 15 of a roller 11; 12, another side and contact angle phi 
is the perimeter of the parallel shaft 28, and can be easily changed by rotating this equipment 25. 
[0023] Drawing 4 shows the equipment for carrying out rubbing of the substrate according to the fourth 
suitable mode of this invention. This equipment equips the rubbing roller 1 1 and 12 or 1 compensation roller 
or two motors or more, and arbitration with the driving means 26 equipped with the reduction gear which 
rotates a roller, and is equipped with two reduced pressure floors 30 and 31 where a substrate moves a it top 
before rubbing or to the back further again. This reduced pressure floor works as a base material to the 
substrate 10 which moves, and stabilizes a substrate by that migration direction 13; 13*. On a compensation 
roller according to in addition, the difference in friction of the roller 1 1 ; 12 which moves in a substrate top 
For example, by the speed difference between these rollers, the possibility of a longitudinal direction gap of 
the substrate 10 from the migration direction 13;13* which may be generated accidentally is controlled, or it 
is made to avoid when ideal. 

[0024] In the conventional technique, the reduced pressure floor is used in order to hold the substrate of the 
shape of the shape of a thin film, and film in a fixed position or the fixed migration direction, and it is 
known by this contractor of a field for the time being. A reduced pressure floor consists of a means to 
decrease the pressure in metal box manufacturing which has the summit plate which a substrate is arranged 
on it, or a substrate moves and crosses that, and which has two or more holes, and this box, in a typical 
mode (reduction of this pressure is also usually called "application of reduced pressure" again). Air is 
compressed by the atmospheric pressure which goes into a box through a hole when applying reduced 
pressure. Thus, the substrate which crosses this summit plate and is pulled out is made to hold in that 
migration direction, without accompanying friction between the air and the substrates which were generated 
and which move by serious longitudinal direction gap (lateral shift). 

[0025] The reduction-gear actuation which in some cases the roller by the motor whose number is one was 
careful, and was adjusted when especially rubbing die length was short is already enough to control the 
potential difference in friction between the rate of a roller, and/or a roller, and, thereby, a longitudinal 
direction gap of a substrate is prevented. Therefore, a reduced pressure floor is indispensable under [ no ] all 
cases and conditions. Only one reduced pressure box is used in another suitable mode. In this case, a 
substrate is moved on it in front of rubbing (box 30) or in either after rubbing was carried out (box 31). The 
compensation roller 12 is as desirable as a wrap with a rubbing cloth by the rubbing roller 1 1 and the case 
again. However, as described above, it usually participates in rubbing as which only one rubbing roller is 
required, and another side and a compensation roller are opposite rollers which serve to mainly prevent 
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wrinkle formation of a substrate. 

[0026] In the rubbing approach by this invention, it is as desirable as a wrap with a rubbing cloth in both the 
rubbing roller 1 1 and the compensation roller 12. That is, a compensation roller carries out rubbing of the 
substrate by the opposed face again, and, thereby, friction is certainly made equally on both sides of a 
substrate. When rubbing of both sides of a substrate is carried out, one of the fields of a substrate can be 
used for the orientation of the liquid crystal ingredient applied there, namely, — for example, an approach as 
shown in drawing 1 — setting — both rollers 1 1 and 12 — a liquid crystal ingredient can be mutually applied 
to one back to both sides of a substrate a wrap case with a rubbing cloth at another side. In this case, it is 
desirable to omit a guide roller so that the orientation physical properties of the front face of the direction by 
which rubbing was carried out with the roller 12 of a substrate may not be influenced of negative. As 
described above, in addition to the function which carries out rubbing of the substrate, a rubbing cloth 
decreases the frictional force of the substrate twisted around the perimeter of a roller again. When ideal, this 
rubbing cloth gives punctiform contact to a substrate, and makes a substrate flow on these points of contact 
preferably. 

[0027] When :, for example, velvet cloth, which has following semantics is used for the vocabulary of 
"punctiform contact" as a rubbing cloth in this viewpoint, this cloth has a fluff (pile), namely, has many 
cotton fibers (strand) of homogeneity die length adhering to a base. In the rubbing approach by this 
invention, if a thin film substrate contacts these fiber, when spacing with a thin film substrate is shorter than 
the die length of this fluff, each fiber will act on a substrate with the same modality from the base of the 
velvet concerned, respectively, for example. All fiber is touching the thin film substrate with the ideal 
structure in this case slightly, and it is the structure where punctiform contact is given to a substrate by this. 
However, actually, this is not produced depending on the pressure applied to the base in order to usually 
maintain without tangling fiber. A revolution of a roller 11; 12 is made to start in the rubbing approach of 
this invention of following this suitable mode before starting migration of a substrate 1 0. The starting 
friction of the substrate at the time of an air cushion (air cushion) arising, making the summit side top of a 
rubbing cloth a substrate float, and contacting especially a roller by this, decreases. 

[0028] Especially, in a suitable mode, it lets the small hole which exists in the mantle front face of a roller 
pass, and air is extruded from a roller 11; 12. This assists formation of the above-mentioned air cushion at 
the initiation event of rubbing actuation. If pneumatic pressure is typically decreased after starting a roller, 
control of the float of a substrate will be assisted and, thereby, control of friction by rubbing will be assisted. 
The above-mentioned approach for forming this air cushion is especially useful, when using a sensitive thin 
film substrate to stress and/or frictional force and a large contact angle is used especially. All of the 
ingredients of common use can be used as a rubbing cloth. As an example, the velvet of the standard type 
marketed can be used as a rubbing cloth. 

[0029] The orientation physical properties of the substrate for the meso gene applied on the substrate by 
which rubbing was carried out, or a liquid crystal ingredient are controllable by adjusting ****** to the path 
and substrate of the processing parameter theta of the rubbing approach by this invention, for example, a 
rubbing include angle, contact angle phi, rubbing die length, rubbing ** (rubbing pressure), the rubbing 
depth (rubbing depth), rotational speed, a rubbing roller, and a compensation roller. Several sorts of related 
parameters of the rubbing approach by this invention are shown in the illustration type at drawing 5 , and are 
illustrated below. In drawing 5 , VI expresses the direction and constant speed of the substrate which moves, 
R expresses the shaft of the rubbing roller located at the rubbing include angle theta to the vertical direction 
p to the migration direction of a substrate in the flat surface of a substrate, the above-mentioned rubbing 
roller has a diameter d (not shown) here, and it is rotating with the constant speed Vrol expressed with a 
revolution/time amount (not shown). 

[0030] The rubbing rate Vr calculable :Vr=pi-d-Vrol rubbing rate Vr from the rotational speed Vrol and the 
diameter d of a rubbing roller according to the following equation Subsequently according to the following 
type, the element CO with which the parallel rubbing rate was found out to the direction of a :C||=Vr- 
costheta and C**=Vr-sintheta substrate which can be divided into parallel element C|| and parallel vertical 
element C** to the direction VI of a substrate is obtained as CO=C||-Vl. Since a rubbing roller rotates 
against the migration direction of a substrate, it is reverse with a sign to VI in this formula. [ of the numeric 
value of CO and the numeric value of C|| ] Subsequently, for the comprehensive rubbing rate Vt found out 
by the substrate, rubbing include-angle thetaeff [ as opposed to / it is expressed with the following type 
and / :Vt=(CO 2+C**2) 1/2, and the direction of a substrate found out ] is :thetaeff^arcsin (C**/Vt) 
expressed with the following type. 

[003 1 ] In the following publication, this include-angle thetaeff is called an effective rubbing include angle 
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(effective rub angle). Rubbing die-length 1 is in direct proportion to the diameter d of contact angle phi and a 
rubbing roller, and the rotational speed of a rubbing roller, and inversely proportional to the advanced speed 
of a substrate. Rubbing die length is as follows the comprehensive rubbing rate Vt. And it is calculable from 
contact angle phi. :t= (pi-d-phi/3 60)/Vl to which the time amount t of contact on a web and a rubbing roller 
(contact time) is expressed by the following equation » subsequently the total rubbing die length It is 
obtained by lt=Vt*t. In order to obtain a desired effective rubbing include angle and rubbing die length, the 
rate of a rubbing include angle, a contact angle, rubbing **, the rubbing depth, a rubbing roller, and a 
compensation roller, magnitude, and the passing speed of a web can be easily chosen by this contractor, and 
can be adjusted, and can control the orientation of the liquid crystal molecule applied on a substrate by this. 
[0032] The rubbing include angle theta in the approach by this invention is 3 - 45 degrees very preferably 
especially 1 to 60 degrees 0 to 75 degrees preferably. Contact angle phi in the rubbing approach by this 
invention is 0 - 120 degrees very preferably especially 0 to 180 degrees 0 to 270 degrees preferably. Contact 
angle phi in the rubbing approach by this invention has the diameter of the rubbing roller 1 1 equal to the 
diameter of the compensation roller 12, or when small, it can be changed even at 0 to about 270 degrees, so 
that clearly from drawing 1 and 2. Drawing 6 shows another mode of this invention. When those diameters 
are smaller than the diameter of the rubbing roller 1 1 , this contact angle phi can be increased from the 
numeric value exceeding 270 degrees to about 360 degrees by using two compensation rollers 12 and 32, as 
shown here. In this case, in addition to a roller 16, a guide roller 33; 34 can be used further. 
[0033] In this case, synthetically, these must compensate each parameter of the rubbing roller 11, and they 
must adjust the relative rubbing property of both two compensation rollers 12 and 32, for example, that 
diameter, rotational speed, rubbing **, the charge of facing, etc. so that a longitudinal direction gap of a 
substrate may be prevented. In the mode shown in drawing 6 , the front face of the substrate by which 
rubbing was carried out with the compensation roller 12; 32 can also be used as a field for spreading of a 
liquid crystal ingredient (that is, the interconversion of a roller 1 1 and the roller 12; 32 can be carried out in 
the viewpoint of those functions). In this case, rollers 1 7 and 34 are omitted or are moved to other fields of a 
substrate. The comprehensive contact angle found out by the substrate is given with the sum total of each 
contact angle of rollers 12 and 32. Therefore, a larger effective contact angle than 360 degrees can also be 
attained. Therefore, it can be made to increase further by using the roller of a contact angle and the addition 
to which are followed and rubbing die length carries out rubbing of the substrate in addition to rollers 1 1 , 
12, and 32. 

[0034] A contact angle and rubbing die length can be changed by using the additional guide roller 33; 34 
further again. The above-mentioned method of increasing the contact angle and rubbing die length by using 
an additional rubbing roller and/or an additional guide roller is not restricted to the mode shown in drawing 
6 R> 6. Generally these are especially applicable to the rubbing approach by this invention for a start 
[ above-mentioned ] at the second, third, and fourth suitable modes. Rubbing of a substrate according to the 
above and the after-mentioned suitable mode and drawing 1, and the machine used for rubbing of the 
substrate shown in 2, 3, 4, and 6 constitute another object of this invention. Another object of this invention 
is in rubbing equipment. Namely, this equipment At least two rollers 1 1 and 1 2 and arbitration are equipped 
with one or two guide rollers or more (16; 17). At least one of these at least two rollers It is turned to the 
rubbing processing to the substrate 10 which moves between these two rollers 11; 12, and the location of the 
above-mentioned roller and the conditions of the above-mentioned rubbing processing are equipment which 
is as the suitable mode of the above first being indicated. 

[0035] The revolving shaft 14; 15 of the two above-mentioned rollers 11; 12 is connected by at least one 
joint component 22, and another object of this invention is in the equipment which these rollers 1 1 ; 12 can 
rotate around the parallel shaft 23 to those revolving shafts 14; 15 as it is the above. Another object of this 
invention is in the equipment with which rollers 1 1 and 12 form the equipment 25 of a pivotable package. 
This equipment 25 It has the reduction gear which has an absolute value equal to a roller 11; 12 in one, or 
two motors and arbitration or more, and gives the rotational speed of the sign of reverse to them. Moreover, 
equipment 25 It is pivotable around two shafts 27 and 28 as the suitable mode of the above fourth is 
indicated. Another object of this invention is in the equipment further equipped with one or two reduced 
pressure floors 30; 31 or more where a substrate 10 moves a it top before rubbing and/or to the back. 
[0036] Another object of this invention is equipped with **** and at least three rollers 1 1; 12; 32 towards 
the rubbing processing to a substrate 1 0, and at least two of these are in the above-mentioned equipment 
located on the opposed face of a substrate 10. As a substrate, all flexible thin film substrates well-known to 
this contractor can be used for this object. Preferably, this substrate is the film of an elasticity plastics film 
(PET), for example, polyethylene terephthalate, polyvinyl alcohol (PVA), a polycarbonate (PC), or triacetyl 
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cellulose (TAC), and is the film of PET or TAC especially preferably. A PET film is ICI. It is marketed by 
the registration trade name of MERINEKKUSU (Melinex) from Corp. However, the example of the above- 
mentioned film material is a thing only for explanation, and does not restrict this invention. 
[0037] Isotropic one or a birefringence substrate can be used. It is desirable when not separating a substrate 
from a spreading film, and an isotropic substrate is used. As a birefringence substrate, the plastics film 
which carried out uniaxial stretching, for example can be used. A liquid crystal ingredient can be applied on 
the substrate by which is 1 time of a continuous magnetization method, for example, rubbing was carried out 
after rubbing processing of the same production line. The laminating of the optical retardation film 
manufactured by the approach of this invention can also be directly carried out to the another film or an 
another layer, for example, an optical film component, or adhesion, protection, or the exfoliation film (roll- 
TSUU-roll process method). The substrate by which could perform independently rubbing actuation of a 
substrate and spreading actuation of the liquid crystal ingredient to this substrate top, and rubbing was 
carried out as an exception method can be in-between, for example, can be sold and/or shipped. 
[0038] The liquid crystal ingredient which can be used for the manufacture approach of the optical 
retardation film by this invention can be chosen as this contractor from a liquid crystal ingredient well- 
known type [ all ] in principle. Especially a suitable ingredient is the mixture of the line of a polymerization 
nature meso gene, a liquid crystal compound or its mixture, a side-chain mold, and/or a principal chain mold 
or the liquid crystal polymer which carried out the crosslinking bond, liquid crystal oligomer, or these 
ingredients. According to the approach of this invention, a liquid crystal ingredient is applied with the 
gestalt of a thin layer on the substrate which moves. The usual technique known by this contractor, for 
example, stream (stream) coating, doctor blade coating, etc. can perform this spreading. A liquid crystal 
ingredient can also be dissolved into a suitable solvent. Subsequently to a substrate top this solution is 
applied, and, subsequently a solvent is evaporated. 

[0039] Alcohols, such as aromatic series solvents, such as ketones, for example, toluene, such as a standard 
organic solvent, for example, a methyl ethyl ketone, or a cyclohexanone, or a xylene, or a methanol, ethanol, 
or isopropyl alcohol, can be used for this object. The mixture of two components of the above-mentioned 
solvent, three components, or four components or more can also be used. Orientation of the applied liquid 
crystal ingredient is usually spontaneously carried out by itself, and desired orientation is obtained according 
to the class and the direction of rubbing of a substrate. The orientation of the liquid crystal ingredient in 
which a molecule carries out orientation by these very thing with those parallel major axes to the migration 
direction of a substrate can be obtained by applying a liquid crystal ingredient on the plastic plate by which 
rubbing is carried out in parallel to the migration direction of a substrate. 

[0040] The orientation of the liquid crystal ingredient which carries out orientation by these very thing with 
those major axes with which the molecule inclines at a certain include angle to the migration direction of a 
substrate can be obtained by dip rubbing of a substrate as shown in drawing 7 . The piece of the optical 
retardation film 35 manufactured by drawing 7 by applying a liquid crystal ingredient according to the 
suitable mode of this invention on the long thin film substrate which was beforehand given to dip rubbing 
with the rubbing include angle theta, and which is moving is shown in the illustration type. In drawing 7 , a 
x-y-side expresses the contact surface of a film and a substrate, and x-shafts express both the long side of a 
substrate, and the migration direction. <BR> [0041] Dip rubbing of a substrate makes liquid crystal induce 
the orientation where orientation of the liquid crystal molecule is carried out to parallel to the flat surface of 
a substrate in the mode shown in drawing 7 . In this case, the direction 36 of average suitable orientation of 
a liquid crystal molecule inclines by include-angle thetaLC to the long side of a substrate. Therefore, the 
primary optic axis of the retardation film to generate inclines with include-angle thetaLC again to the long 
side of the film concerned, and the thetaLC value is a numeric value of effective rubbing include-angle 
thetaeff about, calculable from the rubbing include angle theta as described above. In a certain case, the 
fixed force on the front face of a substrate (anchoring forces) produces orientation so that a liquid crystal 
ingredient may make a certain tilt angle not to parallel orientation but to the front face of a substrate. This 
situation is illustrated by drawing 8 . 

[0042] The piece of the optical retardation film 37 manufactured by drawing 8 by applying a liquid crystal 
ingredient according to another suitable mode of this invention on the substrate which was beforehand given 
to dip rubbing at the rubbing include angle theta, and which is moving is shown in the illustration type. In 
drawing 8 , a x-y-side expresses the contact surface of a film and a substrate, and x-shafts express both the 
long side of a substrate, and the migration direction, and z- shaft expresses a vertical direction to a film flat 
surface, the voice shown in drawing 8 — leaning with include-angle thetaLC to a membranous long side by 
dip rubbing as it sets like and the direction 38 of average suitable orientation of a liquid crystal molecule is 
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indicated by drawing 7 — in addition — moreover, it is tilt angle alphaO from a film flat surface. This tilt 
angle alphaO is changeable by changing rubbing conditions especially rubbing die length, rubbing **, a 
substrate ingredient, the charge of roller facing, and a liquid crystal ingredient. For example, by adding a 
surface active agent into a liquid crystal ingredient, tilt angle alphaO can be decreased and the planar 
orientation which has the tilt angle of zero mostly by this can be obtained. 

[0043] another suitable voice — like ~ setting — a substrate — an organic material — polyimide, nylon, or the 
layer of PVA is covered preferably, and orientation is changed. Thereby, the tilt angle of the liquid crystal 
molecule to a film flat surface is changeable. An orientation layer can be applied again and the homogeneity 
of orientation can also be made to increase. The homogeneity orientation of the applied liquid crystal 
ingredient can be further reinforced by applying shearing force to the ingredient concerned, for example. In 
a certain case, the shearing force produced according to an operation of coating itself is enough for an 
improvement of orientation. The technique of being suitable for processing of the addition on the front face 
of a substrate can be found out in Mol.Cryst.Liq.Cryst. by Mol.Cryst.Liq.Cryst. by the periodical, for 
example, J.Cognard, 78, the supplement 1, 1-77 pages (1981), and J.A.Castellano, 94, and a 33-41 pages 
(1983) periodical. 

[0044] Preferably, the manufacture approach of the optical retardation film by this invention is performed by 
using the substrate with which rubbing of the front face is carried out directly, without applying an 
orientation layer on the summit side of a substrate. Heat, electric field, or a magnetic field can be applied to 
the applied liquid crystal ingredient further again, and orientation can be improved and/or accelerated. It is 
desirable when carrying out orientation of the liquid crystal polymer especially, and formation in the 
condition of having applied heat-treatment to the applied liquid crystal polymer, having decreased the 
viscosity of a polymer, and having carried out homogeneity orientation by this is promoted. In another 
suitable mode, the spreading layer of a liquid crystal ingredient is covered with the second substrate. In this 
case, the shearing force produced by holding two substrates together improves orientation. 
[0045] However, since these ingredients have the inclination which carries out orientation easily on the front 
face which carried out rubbing in the case of the pneumatic liquid crystal mixture of a pneumatic liquid 
crystal ingredient, especially a polymerization nature meso gene compound, additional processing is usually 
unnecessary. According to the suitable mode of this invention, the optical retardation film is applied on the 
substrate by which rubbing was carried out, and is manufactured from the polymerization nature meso gene 
ingredient by which orientation is carried out to homogeneity. This polymerization nature meso gene 
ingredient is succeedingly stiffened by exposing to heat or an activity radiation under existence of a 
polymerization initiator. Detailed explanation of this approach can be found out after Makromol.Chem. for 
example, by D.J.Broer etc., 190, and 2255 (1989). A substrate may exfoliate after a polymerization or does 
not need to exfoliate. When using two substrates, at least one of the substrates of these must be permeability 
to the activity radiation used for a polymerization. 

[0046] A polymerization nature meso gene ingredient contains preferably at least one sort of polymerization 
nature meso gene compounds which have at least one polymerization nature machine. As what is used on 
these whole descriptions, the vocabulary of a polymerization nature meso gene compound or a 
polymerization nature liquid crystal compound includes the compound which has the radical which has the 
capacity to make the compound containing the meso gene radical of a rod form, a plate form, or a disc form, 
i.e., such a radical, produce intermediate phase behavior. As for these compounds, these very thing does not 
show intermediate phase behavior. These compounds can also show intermediate phase behavior, only when 
the polymerization of the mixture containing the inside of mixture with the compound of another kind, 
polymerization nature meso gene compounds, or these compounds is carried out. 

[0047] The suitable mode of this invention is :* about the manufacture approach of the optical retardation 
film that a polymerization nature meso gene ingredient contains the following component. At least one sort 
of polymerization nature meso gene compounds, * containing one polymerization nature machine At least 
one sort of polymerization nature meso genes containing two or three polymerization nature machines or 
more or a non-meso gene compound, and * Polymerization initiator. 

Another suitable mode of this invention contains the component of the following [ ingredient / 
polymerization nature meso gene ]. : about the manufacture approach of the optical retardation film — * At 
least two sorts of polymerization nature meso gene compounds containing one polymerization nature 
machine, and * One sort which contains two or three polymerization nature machines or more as an 
arbitration component, or two sorts or more of heavy affinity non-meso gene compounds, and * 
Polymerization initiator. 

[0048] A suitable polymerization nature meso gene compound and mixture desirable although it is used by 
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the approach by this invention can be found out to W098 / 04651 -A, WO98/00475 and W098 / 12584- A, 
quote all publications of these periodicals, and include them in this description. The example of 
representation of addition of a polymerization nature meso gene compound can be found out to 
WO93/22397;EP0261712;DE19504224;DE4408171 or DE4405316. However, it should be considered that 
the compound indicated by these periodicals is a mere example, and it does not restrict the range of this 
invention. It is : [0049] which is not what these illustrate although the example of representation of a 
polymerization nature meso gene compound is shown in the following compound chart, and restricts the 
range of this invention further again. 
[Formula 1] 

L' L 2 



CH 2 =CHCOO(CH 2 ) x O -^^V" CO ° ~~(^y~ R ° 





CH^CHCOOtCH^O-^ y-COO-^ /> ( F y — R° 



CH^CHCOOfCH^O-C y ( x >-R u 



L 

CH 2 =CHCOO(CH 2 ) x O-^^>~ COO -<^~^- OCO R ' 



CH 2 =CHC00(CH 2 ) K 0-<f 7— CH=CH-COO-<f V R ° 



(V3) 



(V4) 




(V5) 



(V6) 



(V7) 



[0050] In these compounds, x and y are 1-12 independently, respectively. F 1 and 4-phenylene or 1, and 4- 
cyclo hexylene radical ~ it is — R0 It is the alkyl or the alkoxy group which has 1-12 carbon atoms which 
may be permuted by the halogen, cyano ******, or the polymerization nature end group and which may be 
halogenated. LI and L2, respectively independently It is H, F, CI, or CN, or the alkyl and alkoxy **** 
which have 1-7 carbon atoms and which may be halogenated are an alkanoyl radical. The polymerization 
nature meso gene compound expressed with formulas Vl-V 7 is Methoden it is well-known in itself and 
according to the standard scientific book, for example, Houben-Weyl, of organic chemistry, der 
Organischen It can manufacture by the approach indicated by Chemie, a Thieme publishing company, 
Stuttgart, etc. The manufacture approach of those additions can be found out from WO93/22397;EP0261712 
quoted above or DE 1 9504224. 

[005 1 ] Especially the polymerization nature mixture that is a compound containing at least two sorts of 
reactant meso gene compounds by which at least one of sorts [ them ] is expressed with formulas Vl-V 7 is 
suitable. In another suitable mode of this invention polymerization nature meso gene mixture : containing 
the following component — to five sorts which have an al nonpolar end alkyl group or an alkoxy group 
Preferably one sort, two sorts, or three sorts of 1 polymerization functionality meso gene compounds In an 
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emergency, preferably 5 - 60wt% 5 - 40wt% and a2 polarity end group, One sort which has preferably CN, a 
halogen, the alkyl group that may be halogenated, or an alkoxy group, Two sorts or three sorts of 1 
polymerization functionality meso gene compounds 5 - 40wt%, Very preferably b 2 polymerization 
functionality meso gene compound 5 - 30wt% 20 - 95wt% - dramatically -- desirable - 30 - 85wt% and c 
photoinitiator - 0.5 - 10wt% -- dramatically -- desirable 1 - 7wt% and d surfactant - desirable -- a 
nonionic surfactant -- 0.05 - 5wt% -- dramatically - desirable - 0.1 - 2wt%. 

[0052] The polymerization of a polymerization nature meso gene ingredient is performed by exposing the 
mixture concerned to heat or an activity radiation. The vocabulary of an activity radiation means the 
exposure of the exposure by light, ultraviolet-rays light, infrared light, or the visible ray, X-line, or a gamma 
ray, a high energy particle, for example, ion, or electron irradiation. When the exposure of ultraviolet 
radiation performs this polymerization, it is desirable. As a supply source of an activity radiation, an 
independent black light or a series of black lights can be used, for example. The supply source of another 
activity radiation which can be used is laser, for example, ultraviolet laser, infrared laser, or visible-rays 
laser, the case of mass production method — the short setting time not more than 3 minutes or it — the time 
amount not more than 30 seconds or it is very preferably [ especially ] suitable less than [ 1 minute or it ]. 
[0053] This polymerization makes the initiator which absorbs the wavelength of an activity radiation exist, 
and is performed. When carrying out a polymerization, using ultraviolet-rays light as an example, it can 
decompose into the bottom of UV irradiation, and the initiator which generates the free radical or ion which 
makes a polymerization reaction start can be used. When stiffening the polymerization nature meso gene 
which has acrylate or a methacrylate radical and a radical photoinitiator is used, it is desirable, and it is 
desirable when stiffening polymerization nature meso gene vinyl and epoxide, and a cationic photoinitiator 
is used. It can decompose, if it heats, and the polymerization initiator which generates the free radical or ion 
which makes a polymerization start can also be used. As a photoinitiator for radical polymerizations, the 
IRUGA cure (Irgacure) 651 marketed, for example, the IRUGA cure 184, DAROKYUA (Darocure) 1 173, 
or DAROKYUA 4205 (these can all come to hand from Ciba Geigy AG) can be used, and on the other 
hand, when it is cation photopolymerization, UVI6974 (Union Carbide) of marketing can be used. 
[0054] A polymerization nature meso gene ingredient contains a photoinitiator in 0.1 - 3% of amount 0.05 to 
5% very preferably especially 0.01 to 10%. The ultraviolet-rays photoinitiator, especially the radical 
character ultraviolet-rays photoinitiator are suitable. It not only assists the orientation of a polymerization 
nature constituent, but in a certain case, the second substrate which eliminates the oxygen which may 
control a polymerization is used again. As an exception method, hardening can also be performed to the 
bottom of an inert gas ambient atmosphere. However, it can also be made to harden in air using a suitable 
photoinitiator and high ****. When using a cationic photoinitiator, in almost all cases, abatement of oxygen 
is unnecessary, but moisture should be eliminated. In the suitable mode of this invention, the polymerization 
of a polymerization nature meso gene ingredient is preferably performed to the bottom of a nitrogen gas 
ambient atmosphere under an inert gas ambient atmosphere. 

[0055] In addition to the above-mentioned polymerization initiator, a polymerization nature ingredient can 
contain a suitable component, for example, the catalyst, a stabilizer, a chain transfer agent, a ******** 
monomer, or a surface activity compound of everything but one sort or two sorts or more etc. again. In order 
to prevent especially the spontaneous polymerization which is not desirable as for a polymerization nature 
ingredient [ be / it / under / retention period / the ability to set etc. ], it is desirable when a stabilizer is added. 
As described above, planar orientation, i.e., a meso gene, has a small tilt angle to the flat surface of a layer, 
and since the orientation which has aligned substantially to the flat surface of a layer at parallel is produced, 
one sort or two sorts or more of surfactants can be added into a polymerization nature meso gene ingredient. 
The suitable surfactant is indicated by Mol.Cryst.Liq.Cryst. by J.Congnard, 78, a supplement 1, and 1-77 
pages (1981). The mixture of a nonionic surfactant, for example, the nonionic fluoro alkyl alkoxylate 
surfactant chosen from the following types III and IV, etc. is especially suitable : [0056]. 
CnF2n+lS02N(C2H5) (CH2CH20) xCH3 III CnF2n+l(CH2CH20) xH n is the integer of 4-12 among IV 
each type, and x is the integer of 5-15. The thin film which has a very small tilt angle and which carried out 
the polymerization can be made to generate by using these surface active agents. 

[0057] The surfactant expressed with Formula III is marketed by the registration trade name of Fluorad 
(Fluorad) 171 (this can come to hand from 3M Co.), and the surfactant expressed with Formula IV is 
marketed by the registration trade name of Zonyl (Zonyl) FSN (this can come to hand from DuPont). this 
suitable voice — the polymerization nature meso gene mixture which follows like contains very preferably 
especially 500-2500 ppm of 1000-2500 ppm of surfactants in the amount of 1500-2500 ppm preferably. In 
order to make the degree of cross linking of a polymer increase, the non-meso gene compound which has 
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two or three polymerization functionality radicals or more can be added in the amount to 20%, or 2 
polymerization functionality or a multi-polymerization functionality meso gene compound can be added, 
and the degree of cross linking of a polymer can also be made to increase as an exception method. 
[0058] There is the alkyl diacrylate compound or alkyl JIMETA acrylate compound which has the alkyl 
group which has 1 -20 carbon atoms in the example of representation of a 2 polymerization functionality 
non-meso gene compound. There is trimethyl propane trimetaacrylate or pentaerythritol tetraacrylate in the 
example of representation of the non-meso gene monomer which has many polymerization nature machines 
rather than two. In another suitable mode, polymerization nature mixture contains preferably the non-meso 
gene compound which has one polymerization functionality radical in 3 - 50% of amount to 70%. There is 
alkyl acrylate or an alky lmetaacry late compound in the example of representation of a 1 polymerization 
functionality non-meso gene compound. 

[0059] For example, a non-polymerization nature liquid crystal compound can be added in the amount to 
20wt(s)%, and the optical property of the optical retardation film by this invention can also be fitted. In 
order to obtain the polymerization film which has desired molecular orientation, a polymerization must be 
performed by the liquid crystal phase of polymerization nature meso gene mixture again. Therefore, it is 
desirable when the polymerization nature meso gene compound or mixture which has a low-melt point point 
and a large liquid crystal phase is used. By using such an ingredient, polymerization temperature can be 
reduced, and polymerization actuation can especially be made easy by this, therefore it can be exceptionally 
made advantageous at large-scale manufacture. It depends for selection of suitable polymerization 
temperature on the softening temperature of a substrate also in the clearing point of a polymerization nature 
ingredient. It is temperature with polymerization temperature it is desirable and lower at least 30 degrees 
than the rarefaction temperature of polymerization nature meso gene mixture. Polymerization temperature 
lower than 120 degrees C is suitable. Temperature lower than 90 degrees C especially 60 degrees C, or 
especially the temperature not more than it is desirable. 

[0060] Although obtained by this invention, it depends for the retardation value [ like ] of the optical 
retardation film on the thickness of the type of the liquid crystal ingredient used, and a polymer film 
especially. When using the liquid crystal ingredient which has the rate of a birefringence of about 0. 1 5 as 
most things, the increment in 1 OOnm optical retardation requires an increment with a film thickness of about 
1 micrometer. The range of the retardation of the optical retardation film by this invention is about 20nm - 
about 700nm preferably. 1-30 micrometers of 1-15 micrometers of film thickness of the optical retardation 
film are 1-7 micrometers very preferably especially preferably. The optical retardation film manufactured 
from the approach by this invention can be used for a liquid crystal display as compensation film illustrated 
to W098 / 12584-A as the periodical quoted above and quarter wavelength retardation film which is 
indicated by W098 / 04651 -A. Preferably, the optical retardation film by this invention is used, combining 
it together with a broadband reflexibility polarizing plate which is indicated by WO 97/35219, and/or the 
linearly polarized light plate of common use. 

[0061] The suitable mode of this invention is obtained by the approach by this invention, and is related with 
the optical retardation film which has at least one anisotropic polymer layer which has a parallel primary 
optic axis substantially to a layer flat surface. Thus, it is obtained and the film which has the optical 
retardation value of 90-1 80nm is typically used as quarter wavelength retardation film which is suggested by 
W098 7 04651 -A, it does in this way, and is obtained and another side and the film which has the optical 
retardation value of 400-700nm are typically used as compensation film for a STN display. It is obtained by 
the approach by this invention, and another suitable mode of this invention is include-angle [ of 0 - 90 
degrees ] alphaO to a layer flat surface. It is related with the optical retardation film which has at least one 
anisotropic polymer layer which has the primary optic axis of a tilt angle. 

[0062] For example, when using it on TN display, the film which occasionally has the tilt angle and the 
optical retardation value smaller than 20nm of zero substantially is used. However, tilt angle [ of 0 - 90 
degrees ] alphaO from which the optical film in which spray oriented structure is shown, i.e., a primary optic 
axis, is perpendicular, and it is changing to a film flat surface for most TN applications It is shown and the 
film which has the retardation value of 40-1 OOnm by the ordinary state is used. It is obtained by the 
approach by this invention, and another suitable mode of this invention is include-angle [ of 0 - 90 degrees ] 
alphaO to a layer flat surface. It is related with the optical retardation film which has at least one anisotropic 
polymer layer which has the primary optic axis of a tilt angle. Another suitable mode is further obtained by 
the approach by this invention of this invention, and the primary optic axis is parallel to a layer flat surface, 
or it is include-angle [ of 0 - 90 degrees ] alphaO. It is related with the optical retardation film which has at 
least one anisotropic polymer layer toward which it has a tilt angle, therefore the optical axis inclines by 
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include-angle thetaLC of 0-90 to a membranous long side. 

[0063] Such optical retardation film is the rubbing include angle theta which rubbing is carried out 
according to the approach of this invention, and is different in 0 times, and effective rubbing include-angle 
thetaeff. It can obtain on the substrate which receives and has thetaLC whenever [ tilt-angle / of the almost 
same optical axis ]. This film can be used as compensation film which is indicated by for example, W098 / 
12584-A. This contractor can use this invention even for sufficient extent from said explanation, without 
requiring the further effort. Therefore, it is not only going to explain the following example and it does not 
restrict the remaining part of a publication at any points. In the above and the following example, as long as 
there is no special publication, temperature has not amended all, and is shown by the Celsius degree, and it 
gets down, and all depend the section and a percentage on weight. :K= crystal;N= pneumatic which uses the 
following code and shows the liquid crystal phase behavior of a compound — ;S= smectic;Ch= cholesteric;I= 
isotropic. The numeric value between these notations shows phase transition temperature with a Celsius 
degree. 
[0064] 

[Example] : compound which prepared the polymerization nature liquid crystal mixture of the example 1 
following according to the standard method (1) 18.7% compound (2) 37.6% compound (3) 37.6% IRUGA 
cure 907 5.6% (Irgacure) 
FC171 0.5% [0065] 
[Formula 2] 



CH 3 




CH^CHCO^CH^O-^ X VcOO-<a /VoCO-V V»0(CH 2 )30 2 CCH=CH 2 



0) 



CH 2 =CHC0 2 (CH 2 ) 6 0-^y COO ~^J^ 



CH 2 =CHC0 2 (CH 2 ) 6 0-^ ^-COO-^ ^— CN 




(3) 



[0066] Compound (1) - (3) can be manufactured according to the approach or the same approach of a 
publication to Makromol.Chem. by D.J.Broer etc., 190, 3201-3215 (1989), and WO 97/34862. The IRUGA 
cure 907 is a radical character photoinitiator (this can come to hand from Ciba Geigy). FC171 is a nonionic 
fluorocarbon surfactant (this can come to hand from 3M Corp.). This mixture was dissolved by 21wt(s)% 
concentration into toluene. This solution was filtered and impurity and a small particle were removed. 
[0067] Rubbing was carried out rolling round some samples of a TAC web (80 micrometers in TAC95, 
thickness) with long one A20cm width of face of examples of an activity on a roll from a roll in the rubbing 
equipment of a publication at drawing 3 . Here, the diameter of both a rubbing roller and a compensation 
roller was 72mm, and the rubbing include angle theta was 10 degrees. Both the rubbing roller and the 
compensation roller were covered with standard type velvet cloth. Thus, each rubbing conditions which 
include the rubbing include angle theta in connection with each measured sample, the roller rate Vrol, the 
web rate VI, contact angle phi, and rubbing die length are shown in table 1 A. From these numeric values, 
rubbing include-angle thetaeff and rubbing die length were calculated as above-mentioned. 
[0068] 
[A table 1] 
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[0069] It applied as a thin layer which has the thickness of about 12 micrometers on each sample of the TAC 
web by which rubbing was carried out with the doctor blade in the solution of the polymerization nature 
meso gene mixture from Example 1. The solvent was transpired at 55 degrees C. Subsequently the layer of 
about 1-2-micrometer thickness of the left-behind polymerization nature liquid crystal mixture was stiffened 
by the nematic phase in air in the room temperature by the ultraviolet-rays light exposure from the mercury- 
vapor lamp for several seconds. By this approach, the various samples of the liquid crystal polymer film 
which has homogeneity molecular orientation were obtained. These films can be used as optical retardation 
film. The meso gene in this liquid crystal ingredient by which the polymerization was carried out shows 
planar orientation, and the direction of orientation of that meso gene radical inclines by include-angle 
thetaLC to the long side of a web. 

[0070] Whenever [ to the film flat surface of the meso gene radical in the various samples of a liquid crystal 
polymer film / tilt-angle ], thetaLC looked at this film between crossover polarizing plates, and measured it 
using the protractor and the ruler. Include-angle thetaLC was measured to the straight-line-like edge of a 
substrate equivalent to the long side of the long TAC web by which rubbing processing is carried out. 
Measured include-angle thetaLC was compared with effective rubbing include-angle thetaeff by which the 
web was calculated as shown in the above-mentioned table 1 A. It is shown that the result shown in the 
above-mentioned table 1 A has a good correlation between effective rubbing include-angle thetaeff(s) 
predicted to be thetaLCs whenever [ tilt-angle / which was measured ]. This absolute difference |theta eff- 
theta LC| exists in the experiment precision of measurement of thetaLC. 

Rubbing of some long samples of a thin film-like TAC web used by example of example of activity IB 
activity 1 A was carried out as given in example of activity 1 A. Here, the rubbing include angle theta was 25 
degrees, and it was as other rubbing parameters being shown in table IB. 
[0071] 
[A table 2] 
ft 1B 





B1 


B2 


B3 


B4 
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25 


25 
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370 
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45 


45 
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I (mm) 


260 
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e<*r(&> 


22 


23 


24 


24 




20 


25 


27 


26.5 



[0072] As given [ the solution of the polymerization nature meso gene mixture from Example 1 ] in example 
of activity 1 A, it applied on each sample of the TAC web by which rubbing was carried out in this way, and, 
subsequently this mixture was stiffened. Thus, thetaLC was measured whenever [ tilt-angle / of the meso 
gene radical ], and the obtained liquid crystal polymer film was shown in the above-mentioned table IB as 
compared with effective rubbing include-angle thetaeff by which the TAC web was calculated. It is shown 
that the result shown in the above-mentioned table IB has a good correlation between effective rubbing 
include-angle thetaeff(s) predicted to be thetaLCs whenever [ tilt-angle / which was measured ]. This 
absolute difference |theta eff-theta LC| exists in the experiment precision of thetaLC measurement. 
Rubbing of some samples of the long thin film-like TAC web of example of example of activity 1C activity 
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1 A was carried out as given in example of activity 1 A. Here, the rubbing include angle theta is 35 degrees, 
and other rubbing parameters are shown in table 1 C. 
[0073] 
[A table 3] 
£ 1C 
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[0074] As given [ the solution of the polymerization nature meso gene mixture from Example 1 ] in example 
of activity 1 A, it applied on each sample of the TAC web by which rubbing was carried out in this way, and, 
subsequently this mixture was stiffened. Thus, thetaLC was measured whenever [ tilt-angle / of the meso 
gene radical ], and the obtained liquid crystal polymer film was shown in above-mentioned table 1C as 
compared with effective rubbing include-angle thetaeff by which the TAC web was calculated. It is shown 
that the result shown in above-mentioned table 1C has a good correlation between effective rubbing include- 
angle thetaeff(s) predicted to be thetaLCs whenever [ tilt- angle / which was measured ]. This absolute 
difference |theta eff-theta LC| exists in the experiment precision of thetaLC measurement. 
[0075] The above-mentioned example can be repeated with the same result using the reaction agent and/or 
operating condition of this invention which are indicated generally or concretely instead of the reaction 
agent currently used in these examples, and/or an operating condition. In order for this contractor to make a 
various application and various conditions suit from the above-mentioned publication, without being able to 
recognize the essential description of this invention easily, and deviating from the pneuma and the range of 
this invention, various modification and corrections of this invention can be made. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 
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[Drawing 2] 
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